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ABSTRACT : 

PURPOSE: To obtain a porous plastic useful as an air filter, etc., having 
ventilating open cells in the interior, by coating a plastic flirts or sheets 
with a water- soluble resin continuously and linearly in pattern, piling them 
in one piece, and eluting the water-soluble resin. 

CONSTITUTION: One side of plastic films or sheets (e.g., polyethylene, 
po lypropy Lone , etc.) having preferably >100]j thickness is continuously and 
linearly coated with a water-soluble resin ;e.g., starch, sodium alginate, 
etc.) in pattern to form films, the films or sheets are piled, melted into one 
piece, and the water-soluble resin is eluted in an aqueous solution or a warm 
water bath. 
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1. TITLE OF THE INVENTION 

Method of Manufacturing Porous Plastic 
Material 

2. CLAIMS 

(1) A method of manufacturing a porous plastic 
material characterized in that a coating is formed^ 
on one side of a plastic film or ...sheet as a 
continuous filament of a water-soluble resin; 
these films or sheets are laminated to a freely 
chosen [number of layers] and heat fused so as 
to unify them; whereafter, said water-soluble 
resin is dissolved in an aqueous solution. 

3. DETAILED DESCRIPTION OF THE 
INVENTION 

Field of Industrial Application 

The present invention relates to a method of 
manufacturing porous plastic; more specifically, it 
relates to a method of manufacturing porous 
plastic as, for example, a thin sheet or 
block-shaped molded plastic product having 
continuous air passage holes therein. 

Prior Art 

The prior art includes methods for giving air 
permeability to plastic sheets; these include: (1) 
methods of physical perforation by lasers, thin 
needles, and the like; (2) methods of mixing salts, 
such as calcium chloride, or water-soluble resins, 
such as starches, into the plastic material and 
then forming thin films and processing these in 



water; (3) methods of covering [materials] with a 
lead screen having holes and irradiating this; (4) 
methods wherein the crystalline characteristics of 
plastic is used so that fine holes are made in 
non-crystalline sections when elongated under 
predetermined temperature conditions; (5) and 
methods wherein a non-compatible material or 
an inorganic filler is mixed with a plastic material 
so that, when this is elongated to form a film, 
these sections do not follow [the deformation], 
and holes form. 

However, with these methods, it was difficult to 
form pores evenly, and while it was possible to 
produce thin materials in the form of films, it was 
difficult to form thick materials and block-shaped 
porous materials; for such situations, methods 
were also attempted wherein a plastic powder 
was heat sintered at predetermined 
temperatures and pressures, but it was difficult to 
produce pores serving as complete 
through-holes and to control pore size. 

Problems to Be Solved 
The present invention is directed at eliminating 
the disadvantages of the prior art 
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and producing a porous material in the form of a 
sheet or a block which has uniform pore size and 
complete through-holes. 

Means for Solving the Problems 

The present invention is such that a 
pattern-coating layer is formed as a continuous 
filament of a water-soluble resin on one side of a 
plastic film or sheet; films or sheets formed in 
this manner are layered and fused so as to unite 

them, whereafter, the water-sojuble resin is. 

dissolved in an aqueous-Solvent or a hot water, 
bath, so as to produce a porous material having 
continuous pores. 

The plastic used in the present invention may 
be such commonly used thermoplastic sheets as 
polyethylene, polypropylene,. polystyrene, 
ethylene-vinyl acetate copolymers, 

ethylene-acryl acetate copolymers, and such 
ethylene-based copolymers, polyvinyl chloride, 
polymethyi methacrylate, etc., but it is preferable 
that these have a broad softening temperature 
range when fused, so as to unify them; thus, 
polyethylene and ethylene-based copolymers are 
particularly preferred. 

Wate^-soluble resins .include starches which 
are natural polymers; sodium alginate; gum 
arabic; gelatin; casein; methyl cellulose, ethyl 
cellulose, hydroxymethylcellulose, and 
carboxymethyl starch, which are semi-synthetic 
polymers; and polyvinyl alcohol, sodium 
polyacrylate, and polyethylene oxide, which are 
synthetic polymers; any of these may be used in 
the present invention. 

With consideration for the coating and drying 
operations wherein the water-soluble resin 
coating is formed, and considering the need for 
this to hold as a support, it is preferable that the 
thickness of the plastic film or sheet be no less 
than 100±L 

Gravure printing and screen printing can be 
used to form the continuous film of water-soluble 
resin; in terms of thickness, as the section from 
which the water-soluble resin is dissolved will 
form a hole, this is formed with consideration for 
the required size of the holes in the porous 
material, and there are no restrictions on the 
thickness or shape thereof. 

As a matter of course, instead of coating, a 
filament or wire made from the water-soluble 
resin may be sandwiched between plastic 
sheets. 

FIG. 1 to FIG. 4 illustrate the process 
schematically. 

In FIG. 1, a water-soluble resin (2) is formed as 
a filament on a plastic sheet (1 ). 

In FIG. 2, the sheets are laminated. 



In FIG. 3, some pressure is applied to this 
laminate, and it is heated in a mold (3). The 
temperature at this time must be greater than the 
softening point of the plastic, but lower than the 
decomposition point of the water-soluble resin. 

In FIG. 4, the laminated plastic [sheets] are 
fused so as to unify them, with the water-soluble 
resin present as filaments therebetween, but as 
this is processed in an aqueous solution, this is 
dissolved, forming air passage holes (4). 

Embodiments 

One side of a low-density polyethylene . 
(density: 0.92 g/cc, softening point: 90°C) sheet 
(thickness: 100 ^ is coated with a ribbed 
gravure coating of a 50% aqueous solution of 
water-soluble methyl cellulose (Kanto Chemicals 
Co. Ltd.) with a gravure plate having a plate 
[etching] depth of 100 ja. 

This flat sheet is cut; 100 sheets are laminated; 
a pressure of 5 kg/m 2 is applied for 30 seconds 
at 100°C. This produces a processed board 
having a thickness of 1 cm; after cutting away a 
1 mm section, this is immersed in an 80°C bath, 
so that the methyl cellulose in the sheet is 
dissolved. 

The porous polyester sheet formed in this 
manner produces a material having even air 
passage holes of 100 (i in diameter. 

Effects of the Invention 

The porous plastic formed in the manner 
described above can form a block, or can be 
sliced to form a sheet, and this may be used in a 
wide range of applications, such as in air filters. 
Furthermore, the size of the holes can be freely 
chosen. 

4. BRIEF DESCRIPTION OF THE 
DRAWINGS 

In the drawings, FIG. 1 to FIG. 4, which 
illustrate an embodiment of the present invention, 
are schematic diagrams which illustrate the 
manufacturing process for a porous plastic. 

(1) plastic 

(2) a water-soluble resin 
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(3) mold 

(4) air passage hole 

Patent Applicant 
Toppan Printing Co., Ltd. 
Representative: SUZUKI, Kazuo 



FIG. 3 FIG. 4 
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